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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit.

to 2750 N. The axial deflection of the spring

for the load range is 6 mm. Assume a spring

index of 5. The permissible shear stress

intensity is 420 MPa and modulus of rigidity,

G = 84 kN/mm2. Neglect the effect of stress

concentration. Draw a fully dimensional sketch

of the spring, showing details of finish of the

end coils.

6. A truck spring has 12 numbers of leaves, two

of which are full length leaves. The spring

supports are 1.05 m apart and the central band

is 85 mm wide. The central load is to be 5.4

kN with a permissible stress of 280 N/mm2.

Determine the thickness and width of the steel

spring leaves. The ratio of the total depth to

the width of the spring is 3. Also determine

the deflection of the spring.

Unit IV

7. (a) Explain Hydrodynamic lubrication and

terminology used for hydrodynamic

journal bearing.
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Unit I

1. A multi disc clutch has three discs on the

driving shaft and two on the driven shaft. The

inside diameter of the contact surface is 120

mm. The maximum pressure between the

surface is limited to 0.1 N/mm2. Design the

clutch for transmitting 25 kW at 1575 rpm.

Assume uniform wear condition and coefficient

of friction as 0.3.

2. Determine the principal dimensions of a cone

clutch faced with leather to transmit 40 h.p. at

750 rpm from an electric motor to an air

compressor. Sketch a sectional front view of

the clutch and provide the main dimensions of

the sketch.

Assume : semi-angle of the cone = 12.5º; µ =

0.2; mean diameter of cone = 6 to 10 D,

where D is the diameter of shaft; allowable

normal pressure for leather and cast iron =

0.75 to 1 kgf/cm2, load factor = 1.75 and

mean diameter to face width ratio = 6.

Unit II

3. (a) Give the classification of gears with their

sketches.

(b) What are the functions of a gear

synchronizer ?

4. The maximum gear box ratio of an engine 75

mm bore and 100 mm stroke is 4. The pitch

diameter of the constantly meshing gear is

75% of the piston stroke. If the module is

4.25 mm, calculate the size and number of

teeth of gears for a three speed gear box.

Calculate the face width of constantly meshing

gear using the modified Lewis formula. The

engine torque is 910 kgf-cm, value of constant

in Lewis formula is 0.07 and the allowable

stress is 900 kgf/cm2. Draw the neat sketch of

the three speed gear layout.

Unit III

5. Design a close coiled helical compression

spring for a service load ranging from 2250 N

http://www.dcrustonline.com

http://www.dcrustonline.com/


(2-09/18)

(b) Discuss in detail way about the

determination of optimum dimensions and

proportions of steering linkages for

minimum steering error.

8. A torsion-bar suspension is to be designed to

support a maximum static load of 3433.5 N at

the end of the lever arm 250 mm long. The

deflection of the lever above the horizontal is

to be 30º with a total angle of deflection of

90º. Assuming a safe allowable stress of

784800 kPa, calculate (a) the diameter of the

torsion bar (b) the effective length and (c) the

load rate.
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(b) Discuss in detail way about the

determination of optimum dimensions and

proportions of steering linkages for

minimum steering error.

8. A torsion-bar suspension is to be designed to

support a maximum static load of 3433.5 N at

the end of the lever arm 250 mm long. The

deflection of the lever above the horizontal is

to be 30º with a total angle of deflection of

90º. Assuming a safe allowable stress of

784800 kPa, calculate (a) the diameter of the

torsion bar (b) the effective length and (c) the

load rate.
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